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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element 
having heat resistance, weather resistance, stable physical 
property and high productivity in mass production at a low cost. 
SOLUTION: This organic EL element has a hole injection electrode 
22, an electron injection electrode 26 and one or more kinds of 
organic layer relating to a light emitting function between these 
electrodes, and has a hole injection layer 23 between the organic 
layer and the hole injection electrode 22. This hole injection layer 
23 having carbon as a main ingredient is doped by one or more 
kinds of element selected from B, Al, Ga, In, Tl and As and/or one 
or more kinds of compound selected from nickel oxide, chromium 
oxide, ferrous oxide, ferric oxide and molybdenum oxide, in order to 
make this EL element. 




2 6 

2.4 

a 8 

^2 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAATUaWpwDA41 1 307259P1 .htm 



06/06/19 



<19)B#BH$3W (J P) (12) ^ §§) i£p ^ $| (A) (U)«9W»8#§ 

#^11-307259 

(43)^»H ^11^(1999)11^ 5 H 



<5!)Lita* 8KWS# F I 

H0 5B 33/22 HO SB 33/22 A 

33/14 33/14 A 



m&m& m&nt n*«©»2 fd 9 h) 



(2om»»^ 


ftflPRO- 129593 


(71)ffiBtA 


000003067 










(22)fflKH 


¥l£l(MP(1998) 4JJ23B 




3fc^R*ifeKB*« 1 TB13» 1 ^ 






(72)38W« 


==PJS 








«3^5«PJfeKB*«-TB13«l-^ 














(74)ftSA 





(54) [5B9i©£fM ^ISEL*? 



(57) [gift] 

KfiflS^il/, CfttCB. Al. Ga, In, Tl 
*<fctfA s *>6SJR3n^7C^C[) 1 m*tc\t2m&±. 



1 

mszmmm t * -^aAttgi ©ra(c&ts* -^aA@ 

B. A 1 . Ga, In. T 1 *j«fctfA s jfceSIRSnS 

tiSfb^Bj© 1 «$ fctt 2 «m±£il^£ /c 

C«*«2] Btr^tS^-^aAB©®^. 1-5 
0 rmTik^m^-m 1 ©WISE L^. 

[0 00 1 ] 

[^OS-T^lTpB^lf] *&9§tt. WiEL <^J¥ffe 
[0 0 0 2] 

c©x*~> h >#5fer£T£BS©#©fifcHi • *&£) 

[0003] WISE L^©^rM«. 1 0 Vitff£©1iffi 
"C$tl 0 0*^6^1 0 00 0cd/m , i*t)feriS(,^K 

[0 0 0 4] ic^r, w^EL^ibr. 
Am&{c*xK--?mfl:-f ( i to) swse 

*-JU&A®&Jft?ffl©*-^aAi&i2S&{b 
©fc©ai*oe>ftT<,>6 (*SI3B86 3-29569 5-^ 

m . 

[0005] U*>U I TOSWSS±{Cj|[S0«^« 
N. N, N' . N' -f-h^ + X (-m-tf?*-^) 
-1. 1 ' -t7i-;l/-4, 4' - i/T Z ls<D£*>t£ 

ri-77'j-i/ >^r 5 >mm#<D&fk<t*m<Dmmic 

to oo 6] c©<fc5fcffljgtc**&-r ITO 
iS9§mffi£f - h 77 »; -u>^r 5 >mm#i-3m-rz 

Jlioratc. *-;i/&AJ&i£14{bi^rfc&.S4. 

4' . 4" -HUX (-N- (-3-^f;l/7i^) 

-N-7i-;l/75 y) h , j7ii^75> (MTDA 

TA) «rtw*«4«fcr. *-mww*»44i 



(2) 1 1 -307 259 

2 

58^4-3 08 68 8-^) . 

[0 00 7] lfels&*S6. 0«;ltf4. 4* . 4" - h 
•)X (-N- (-3 -jt*)l7 -N-7i-Jl/ 

75/) k ';7*r.^7 5>«^7X3s^iae[**8 o-c 
r»^e.wan6nnc(,»«>©-c*-5^«>. 4. 4' . 

4" -HI* (-N- (- 3 -jtf-fr-Px.-fr) -N- 
7 * 5 S ) h'J7t ~;b7 5 WtStt^OW 

10 nciaaisattirc**). cfttcjgBi/caaswwH- 

[0009] S 6tC. *-*ftAM. Wf-ttAIWKctt 

20 h (Dim&smtjirm t u ,t < s. 

[0 0 10] 

[«^8?^bJ:5iT-SiSS] ##S9J©glfttt. HJRi 
[0 0 1 1 ] 

30 (1) t^ttAlSi. Ch60 

fiLh<OW«W*WU. «WB*f«Mii*-A«AWi4© 
H{C«8lS^-^aA@*WL. £©&«*--*'*£ AH 
^^ifiS^iL/. CtltCB. Al, Ga, In. 
T 1 fc<fctfAs^6gJR3ft£7nf&©l«3^tt2«« 

1 a $ fc B 2 atLh^rjg^ *fe«F-7'L/cfe©'C*S 

40 (2) BVKMHi^-^j£AJI©IWtt. 1 ~5 Onm-C 
*^±iB (1) ©WISELY. 
[0012] 

aA^Si. S^-aA^Si. Cti6©SSffl(C^< 

4fejBt«tt*c»^r* 1 a$/c«2aw±©w«ua* 

«U HJffi««Ui4^-;I/aASffi4©W«c«lMa*-;l/ 

aA@*wu. c©*-juaAe«. 

t. ChfCB. Al. Ga. In. T 1 fc<fcO*A s © 1 

so fb^ciA. K{b»i^4B<tcmib* i ;7'7 r >^e.jitR3 



(3) 

3 

tiSltefe® l mitcit 2 «W±£ig^*fc«: F -rf L 
tcb<D-C$>2>. 

. [0013] i«*-*aAi». *-^aAme*i6 

c©Jftt. ££3fcJf Ki£A<*ft-5>*-.'i'£*tA- -HDC* 

&&*--.>U&AJltCjjn**--.»t>iai£Jg ($/ctt. 
*-^*£AI8i&I> £#63fcJa£©ra(Ci9:W-CfcJ:(,»U 

[0014] #-*ttA»*. «*»m*JlC»;kJi£T 

isi±3^ici*s-c*4. */c. ttMfmmttmitmw 

I TO*©*-Jl/ffiXWi4©S«tt. ^StefcUSK 
[0015] ««R*-^A®<DJ|t3 12*- Jl/&*ft*J: 20 

< sal 5 -6fecD-e*ti«^{ciS5£§ *>©-c»fc 

-5 On«WJ*lA>. «R«*-^fiEAB*«^*ro»)m-r 
«JC*iit t il^4 0 0~7 0 0nnu 

«K««36j«C*W**aH»# 5 0 H«JL »* 1/ < 

®j§^*sfi< fc*£. ISfcJf *>6©BftS##*iBK3 
ft. IS**^^ LTsfc*MM&W»6ft&< 

[0016] ««*--»UttA«*1lteSrs«»i br 30 
«. CftCCB. Al. Ga. In. 

t i isjr^As^eatR^n-STc^cDia^/cttzaj^ 

±. fciy/SWi, BMb-v*Jk 8Mb* pa, 8Kb 

fc»2ffl5U:*il6*fctt F-T/L.fc*©'?**. 
[00 17]±fBB, Al. Ga. In. T 1 *s«J:CFA 
s^6>iSJR3ft£7G&©^frfi<!:UTtt. 0. 5~~5at 

§*. fcck^SMb^u^^tt. -eft^ft£js&i?-c. 5 

~5 Oat%?I&iS^. HfcBK-n^CiWJI, 40 

[0018] ctt6©ttf*£®^$/ctt F-^ra*tt 
tit, *&£ffli>st§^. ncc*i6 
©tt&£ K-fc'>y U;tefc©£m>T I, . #-y 

{cC4a6Otm*-f*>rr^ii*S^(Cct0 K-t>y 

[0019] j&m2titd%mz£.&Lftf?z>m\z. m 



#B§¥ 1 1-307259 
4 

J:tfl&laJiStt. XRD (XgaaJr) •*>. EPMA (tt-T- 

■ess. 

[0020] ±a««*-JbttAJItt. *>< ^ 

[0021] ii* - AttAi«x/i ? $tttx;sxt « 

tg^. X/<f^^KDXvs^^^<0BE^«, 0. 1 — 1 
Pa©|5B##$ X'f v m%<DX/* v $ 

SSICifflmAr, Kr. X e*$<Dtt%&# 

0~1 OOW/ctrfOeffl-CftS. fiasu- Hi 
5~ 1 0 Oren/min . ^fK 1 0 — 5 Onm/min ©IBB#t 

[0022] *§m<omm. -kie*&£tt*8« 
tmtctr^fiSsn/c^-ji/aAS^fflir^isecK. *r 

[0023] #»9!©*r«E L5R^<Z)«fi£{?!l«:oC>r3i 
0 1 BW«E LJR^O 1 ««W*n*"rSH8»rBH 

ir*s. acctec^T. *#8J8©*i«E Ljfry-K, »« 
2ii. ^©.Bcj&fiXaft/c I TO^©*-;i'&AflS*i 
2 2<t. *M*~Jl'&AJI2 3&, ^6H2 4t. S^- 

aA»2 5 <t. m-?aA^@2 6 £*K&rrs. m 

[0 0 2 4] # 7-7* «*.«. 
SttLkfc I TO^©S 1 ©*-.rt/&AS«£. m 1 ©* 

— ^SEASi. ^1©^£®£. mi©m*aAJ!£. 
m i ©iwiffi i zmxmm l> . -e©±(cm 2 ©m 

T-aAH£. ^2©^*!^, ^2©^-;uaA^£. 
^2©*-^aA^S<!:*»XaeL/. <*64C-e-©_h 
(C. ^3©^-Jl/aAM£. m3©^fe®<»:. »3©^ 

[0025] *si»b. m%.\&. ws±K.m 1 ©m-?a 
l>. . ^©_httiii2©*-.>i>i£AJi£. m2<rm%m 

£. ^2©m-?aAB£. ^2©^aA^e£*)K^ 

gmu 36»«:-e-©±tc. ^3©«-^aXii£ t »3© 

^fe@£. ^©tf-Jl'iiAJf £. m2©*-^aAS 

*Mmmtytmmk&mm-rztc#>. mm* 1 0 onmw 
-@w±^*^w©«fi«^-^aAe-c*n«j: 

[002 6] i&gtCIoG-C. Ssh-^aA^Si^-JU 

aAJi£©racc^-;i/aA^ji. *«i»«*-jnftas 



5 

@*KWrt>J:C>U SS^&AS&if^-aEAJIt© 

it*. 

[0027] Ctte>©0g-Ctt. I -P©^c#{4i3&-5a 

C0028] ^-;waA«s«. m&m&wifrhz&to 

mwmmt vx\z. ±.%sm*&Anmt 
mm. iTO(»F-«-f>^A), izod 

SSF-^fb-f >^r>A) . ZnO. SnO, . In, 

o, ^^if?>n. i to mv--7m<tJ>v>o 

A) . I ZO (EttF-^lWt-f >5>$A) 

[0029] ^-^aA^e* 5 . Tt^fRo w-r worn© 

T**!©^ i^^, il^4 0 0-7 OOtm # 

[0030] ^-^SASSOJIZStt. 
0~5 0 0mu S 6fctt5 0 ~ 3 0 0 nm©©ffi#$?$ I, 

[0031] c©^-^aA^@ii«^#a^{c<fc-?r 

£ * £ V > Off jux x A y *mic J: 0 5ci 

[0033] ^-SAiaiiett. m^riixmmnftfb<om 
[0034] mm<om$ . m^aA^ii©^§ 



(4) ^ra^F 1 1 -307259 

6 

■5*1, 3^5-50 Onmm., 0-3 00nm£3- 

[0035] m^-axmmm<om^it. mft-s • mum. 
o~i o««k£-*-*i«j:c>. m?<D&*<DWja±tfi 

<dj?<*©±ieh\ a^. aA®-c5o onti^s, mmm 

[0036] W«E L^OIKfeJltCli. S&TfciSfitfcW 

^ytmiWt UXiZ. 1SPBB86 3-26469 

2-^^(cga^Stiri^J:^/«c{fc^j. mtt*^* 

3ft£4>&<£*>i«*ig£tf6*i£. hy* (8 

20 >. "t!>u>, an^x 1 2-7£a'<y>/>8NWfc 
6*1$. 3 6tC». #fl¥6 - 1 1 0569^ 
<DV * JUT> h ^ -b >f§#{*. *3fBB¥6 - 1 1 4 4 5 

[003 7] £/c> ^*lg#^:fc#nJf£fc*X vws. 

ai&fooygmmzo . oi~2 0wt». $6{c«o. 
imzmt s -if -s c t *s-c * . s&gK&tf btcmtifi 

[003 8] ^Xh^SiUT« t *vyy7Hti**i 

WSifAmilTB. #gguS63-2 64 6 9 
2-^. ^13^3-2 5 5 1 9 0^ «fP8^5-7 07 3 
3#. ^^5 - 2 5 8 8 5 9#. ^18^6 - 2 1 5 8 

40 7 4^»snri,^t© w^ci^rts. 
[ o o 3 9 ] mmwaz. (s-f^j^ 

7 h) TJl'S-'fA. ^ (8-*/'^7(-)7n 

i^x (^/{f) -8-+vi;y 7 h)i 

IS. fcfX (2-^7 t Jl/-8 - + h) TJl'Si') 

A**i/F. h'j^ (8-*/'J/7h) -f^^A. 

h <;x (5-^^-8-*/'j/7 h) T;i/2-v> 
8 >; h) >^a. tx(5-^aa-8- 

^S'Js^h) ttJVisOJ*. 5. 7-S?^a^-8- + 

so y v hr^5--i7A s h«;x(5. 7-^^a*- 



7 

8 - 1 Kn+i't/' y h) T^s^-i'A. #y [ffi 
19 (ii) -fx (8-tFn+^-5-f/"J-W > 

[0040] $fc, 8-*-/y /-JU*/ctt-?-<D§S&f* 
JfctCf&CDffifii^* WT * T * 5 - tf Aggflrt? Sot 

Sz> b) {7x.s*r b) 7^S-7A(III) 

*U>/^ h) TJUS-^ACIII) . fX 
8-*SVS^b) (Jf-flsV? b) TfrS.-VA 
OH) . f* (2-^^-8 - + h) 

h) 7^5^-? A (III) . ^ (2-^^;l/ 
-8-+-";/7F) (t;H--7s-Jl/7iy5F) 
7 -iP 5 --5 A (III) , fX (2 -^JU- 8 •) y 

^h) (^^-7ii;l/7j^7l') T-'l'S A(II 

I) . fX (2-y^-8-*yjy^h) (^5- 
7ii*7i/7l-) T;U5— ^A(III) . fX (2- 
y^JU-8 h) (2. 3-S^^7x./ 
7h) T'Jl'S^-^ACra) . fX (2-jt?-)V-8-* 
svs<7b) (2. 6-^?;^sy7 b) 

A (III) , fX ( 2-^^-8 - + >U b) 
(3, 4-y>fJl'7iy7h) 7->US^?A(III) . 
fX <2-y^j|/-8- + yy>'9h) (3. 5-5^ 

W7*/7h) rim— ^A(in) , fx (2.-^^ 

(3. 5 

x/~h) r^5-^A(III) . fX (2-y^;U-8 
-*^"JV7h) (2. 6 -y7i^7 i^n) 7 
;l/5^-^AaiD . fX (2-^^-8 -+/'J^7 

h) (2. 4. 6 - h ^i^j/^ h ) T-»U5 - 
•> A (III) . fX (2-jt&j1,-8->¥s V S=> b) 

(2. 3. 6-h'jy^7sy5h) T^S-^Ad 

II) . fX (2 -^^l/-8- + y;-/7 h) (2. 

3. 5, 6-f F7jfW7iy7F) 7^5-")A(I 
II) . fX (2-^>U-8-*>";y-7 h) ( 1 -i- 
?b?b) T^5-^A(III) , fX (2->^Jl/-8 
(2-^^ h) T^5-^A(II 
I), fX (2. 4-S?^^Jl/-8-^>"J>'7 h) 
<:*;Uh-:7x-;l>:7x-/^ h) 7^5^-5 A(III) . 
fX (2. 4-^^-8- + >"J/7h) <><5- 
7x^7*77 h) 7;US~?A(III) . fX (2. 
4-isJ?)\s- 8-*sV b) -? 
x/~h) 7 ;U 5 -9 A (III) . fX (2. 4-i^?- 
A-8-=tr/^7h) (3. 5-^^7iV7 
f-) T^5^^A(III) . fX (2. 4-i^^;l/-8 
-*y;>'7h) (3. 5 -i>-X!nrt--7?->Vy 
b) TJl'5-'?A(III) . fX (2-jt?-)l-4 -X.? 
to- 8 - + ^7 h) (n^-j'l/^h) 7^Si 
•^A(Ill) . f X (2 -y^-JU-4-^ f-+*>- 8 -* 

A(III) . (2-^?;P-5-^7/-8-*^'J 



(5) ftmW- 1 1 -307259 

8 

/^h) i*tob-9l>V : 7b) 7 ->U 5-"} A (III) . 
fX (2- **>\,-§-b*)V >\>-*XX*?-)\,-8-* S 
VS9b) (2 h5 h) 7;t/S-->A(III) 

[004 1 ] C©tJ^ fX (2-y^U-8-*>"; 

^5h) r;t/5 -^7 Aaii) -/i-tf+v-fx (2- 
^^/i/-8- + b) rjU5->i;A(in) . fx 

(2. 4-^W-8- + >";/7l-)7Jl'5- l 5A 
(III) -tz-^^V-fX (2. 4-^5 L ;U-8- + 
10 b) ^A(III) . fx(4-x^;u- 

2-y^-8-=fyyy7h) T-rt'S-^Adii) - 
M-*+v-fx (4-x^;i/-2-^^;u-8 - + y 
U-^^h) 7JbS^.<i7A(Ill) , fX (2-^^;l/-4 

b*Zs*S <)S5 b) 7Jl/S-£A(III) 
*V-f X (2-^^-4-^ F^>+/y/7h) 
TJl'S^Aail) fX (5 -isT S-2 - J 

8-tyyy7h) TJi/s^-^Aaii) -u-=i-*v- 

fX (5-1/TS-2 -jt=?-)V-8-*S 'J/7 h) T 
;b 5 ^2 A (ill) . fX (2 - hU^JUsJ- 

20 a^gMiz-s-*/ y h) r^i/5-^Aan) -a 
-^■+v-fx <2 -^^ju- 5 - h y^ju^o^^;u 

-8-+/'J/7h) T^5-^A(IID fT*ott 

[0042] CCD«*»©^X h^Si L-tB, 4$8B^6 
-1 10 5 6 9 ^{Cf3tS©7 x ^JbT > h v -fe>g|^^ 
- 1 144 56-^tCfBiS<D^h7Ty-^i 

[0043] ^TfeattS^^e^fe/cfeCD-CSoT 

4><t<. ccD^^tam^vx b yx (8 -*s y f-) 
30 r^5^^A^^ffl-ric<b^»*ui,^ ch?>©« 

[0 044] ^3fen«. siawcitcr. 4»5c< i 
1 m<D*-)\,&xm&&<t&fo±'j>tj;< i 4, 1 mom 
^mxwimmt^i t <om^m t ■? z> c t l < . 

0. 0 1 — 20vrt3K. S6>{C»0. I~15vrt36i 

[0045] ig^erw. tt'J 7©* 7 f > yeiA- 
40 x*i-r?*5/c«>, S+fyriigl^Kiww^®** 
)2<D@txC»* + y raA«ec o «c < < 

[0046] S^@{CffllJ6tli^-^jil14<k^5*J 



9 

. • zoom*, 

[0047] HT*&S£14©{bl£i|3j4 l/ttt, * y U >St 
T-'US-^A (A 1 q 3) C 4#$? £ £ 

[0048] *-->nas£Cffl©{b^j4 o-ct*. 
MSofc7;>i!«fl:, mtfJbie©*-;i4&j2l*m 
-c**h y7x~jU2;7 3>it*tt. 3£tctt**i;;u 

[0049] c©tg^©ii£JtH:. -^fi-en©* + y 7 

SJt*s. 1/99-99/1, 3 l,<ttl 0/ 
90-90/1 0. tttC*fSls<tX2 0/8 0-8 0/ 
2 0 4 ft & J: 9 2, C 4 V <, 

[0050] $7t. a^aojps b. ^ja-jattta^ 

T*J**«J:'C. W«{b^«JJg©Jgi9*SS4?- 5Ci*l 
#*U\. ft#ffJ«:tel-8 5nm4-r£C4>W$b 
<, 3<=>(C«:5~ 6 On* 1$K:W5-5 0nm4-r&C4 

[0051] iS£S©^j&:fr£4i/Ttt. n&£ 
«£cc£->t». <b^j#&i*tt#&-r5fc© 

[0052] «KfijUid: l/t»* Ll»fe©K. 8-* 

-*'<>S?&'>fbMk* 1 : lgg«:il£l/ft:g£Jf 
CC. ;l/7U>3?©F-t>y®#«JH£0. 0 1-20 

[0053U/C. -*aAli©tt«C. 
WtS«5©^-^?iA^2l®*^fi£^S»^. *-jI<&A 
fftSSJBtctt. «*.«. 1#BJHS6 3-295695^ 
tt. 4$M¥2 - 1 9 1 6 9 4#£*g. 1#Pa¥3 - 7 9 2 

n&m. ftmw-s - 2 3 4 6 8 1 #^$g, - 2 



(6) «fH¥ 1 1-307 259 

10 

3 9 4 5 5#&$fl. - 2 9 9 1 7 4^fg. ft 

S¥7 - 1 2 6 2 2 5#£$B. ^^7 - 1 2 6 2 2 6 
#£$g. - 1 0 0 1 7 2-^*8. E P0 6 5 0 

9 5 5 a imK&3&ztixi>z>&9mmt-£V>*m^z> 
«j ( h y r y -;us>t s >&t» u h y * — ji^t s 

> : T P D ) . 5f#iK=iSr 3 >. t V r >»8W*. 
io j|<y ?^7*>^-c*s„ cti6©fb^5». li©* 

[0054] */c. ^JCJ&CTRW6*l*«f ttXlft 

SJg(c«. hyx (8-+/';y5h) t^s-^a 
(Alq J ) ^©8-*> > y>'-^*7c«-e©sisi(*% 

Kfi[^-i-r^Wt8^lil^(*fti*©*^y>SI^ 
H-^T*y~AHRWflc. ^uu>bwh», try 
{*. eyss?>BHM*. 

sc4*sr$s„ ^i£Ati^@«^6a*lft*a/cfe© 
T*ottJ:< > C©J:5fct§^«Ky* (8-^y 

[0055] SS^-aAlftSJl«r«^e£AB4«^ia^« 
&fc0tt«W6tci2. m-?^A^^«ffl©{b^J©*^ 

30 £. C©it, m^aA««iKiJ^6m^SfD7J©ffl©^ 

#t»{b-&igi©«B{ca@-ric4*!»iLc». c©cfc5& 

[0056] W«E L«Jt«t&JB%«aaU7£»{C, S i 

Ox m>temm. ^^d>. a^^^tf^ -^{b^s 
«5 o~ 1 2 0 onm&trZo emm*> m<om.ft 

40 ECVD^{CJ:»)^Tn«<fc(,>. 

[ 0 0 5 7 ] $ <d«c. 5R^©W«JS^«ffi©Kfb*B5^ 

±«*iSWiC4*iJf$L,t>. t}±««. SSW>ftA=fc 

lt^«. Ar. He. N,^©^R§14^X^»* b 
l>. C©*f±^X©7k^ : fffi«. 1 0 0 ppnfel 

T. <t K)ttt* L, < » 1 0 ppmWT. 1f tC« 1 ppmfelTT 
*5CiW* C©*^W«tcTSSfii«#tcft 

jimo. 1 ppn«ar*s. 

50 [005 8] tt±*©tmt OX it. «F* 1/ < ti¥«t^ 



01 

fit y-f5R*7^. 187^*7 ytf^X. **}>tAWl 

cn*>©<p-c4>. 7D- h^-csj«3nfc 10 

[0 05 9] *t±«W, ^^-1f-*ffl^-r?S$4PIS 

bttt. JSHit-X. ^y^t-x, tf^xtr-X. # 
*oi>„ x^— y--«. ast. feS©ii}o/ct4««)-c* 

1~2 0miti . J:D»$U<»1~1 0/im . ^tC2~ 
8 Mm #MF*lsl>. C©«fc i >%iSS©fe©« > &gl 0 

[0060] m±&K.w&*m&tbtc®&icit. 

!^{C2 — 8 um ©9SEB#$7£l/l>. 
[006 1 ] X^—fr-HC. ^&«iiJB&#JW*{t?gA 30 

tftcjawsx^-- y--©^wa«. »*u<«o. o i 

-30wt%. «fcD»*L< ttO. l~5*rt%-C*5„ 

[0062] mmmt oxu. fcm^itnmmsym 

[0063] Mttf*& OTfcMfKPKjrrS *>©?»& 
<, a®-riW«EL«Jt»©^S©«S^(cJ:0Sfi 

^joici^-c*. a i mosmtm*. n*> 40 

5^-^©42^5 v *X. X^r>UX*?©#fT>- HCC^ 

ffiKfb&4^D*6*3^ffl**6l/fcfc©> 7xy-jHWW 

©&®fb&fujji. * y - vmoM^w^mft 

[0064] »«tcfe7 ^ **-|W>ffc)fctt#**£0 
[ooesife^^^-ltctt. Mf^T'i'^ so 
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-cjb t » 6 ft T t» -s * 9 - 7 ^ >i> * - >titfgi 

W« E L fS^ffefcT -53fe«C^*?-e-C #7-7^;^- 

[ 0 0 6 6 ] E LgtWft^m^&JStfTfcg&iR 

^S<fc5&&j£S©J1-7lc£#? h-r*S#9-7 -f.it,* 
-*JBt»ft«. JR^?-©B»*fS • ^7F©a> h 7^ h *>[6j 

[ 0 0 6 7 ] fS«{*3>BJg©J: 

[0068] 3T7fc^&7 4 **HBt*. E L**©** 

"C. ^^©fe^&fc^k©^****. i&JiSiOT 
tt. 'W->jr-. 3feiRJRtt*4©Ho*^^fiS 

[0069] ar*#f»«. s*w«:«m7fea^-«R^^iai 
1 » t> ©*« c>ti«m < . e L?mm&mc\&wfim^ c 

>mt>-5ti ) ~)~y $ & s K^b^BJ • H^8t&<b*fB 

^b^a • ffi^ffi^issHb-^ • x* 'jjvmit^a • ^ 
[0070] /<-f>y-». »w«:aDie*M*oflcc> 

J: 5 ^ctt?4*S^tf M < . 7 * h y V 97 -/ - • WW 
l>. */c. I TO. I ZO©ldaW«C*<rf-5*HtWtt 
[007 1 ] «3fe«*4©7fe®iR^S») fc 

[0 07 2] «fc^-?aA^SI^©^tC«. 
C4*J»*blr>. XSJR»S«fflC»^iad. .7**7 7 

xttss* itttms&&& o . i Mm «To^a^»i# 

[0073] n£MM<D3kmmiCfRM$ ft«cl»*s. 1 
0- 4 PalSrF©SS£S<!:U ^SitS«0. 0 1 ~ 1 nm/ 
sec gS<fr-5Ct^»*H». */c. KS^-Cili&U 

U/cD. h©^-fi£S*«l*lJL/fc»3-r^ 

[0074] cne>^@©^fiictcft3&»K&ffi*ffli^« 
^(c*jc>r. i««:ffiS[©lb^B!«r#W3^*J8^ <b 
^^Anfc§.f- h«fi]9«caaBmi(yr^K*-r« 
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{0 07 53 mm. L^». m.tism9b*'*}i>xmabm 

[007 6] 

CO 07 7 ) <j|S609l >#-7X»fi_BcRf * 
STC. I TOSWSSJSIS^ 1 0 OnmOD^Stc^U. 

^^^-KltLt. «rt4ix 1 O-'PaWTJfc-CSffi 

[0 07 83 i«Et#8g£6^/c£ BlJ©X^ 

?*§ggtC*£U X^^^IE^O. 5Pafcr. 
^ffiA®* 1 0rm©ilS«:RSML./c i ^©(gX^ v $ fi 
XtCttA r SAl^ttRF 1 0 OWiU, fiftg 

3ft/c^#gi^££t£#£ U CttttB. Al. Ga, 
I n. T 1 isJ:&A s ^6StR3ft*7n^© 1 «£/ctt 20 
28^. */ctt. SMb-^^Jk 6Mb* a a. BMbS& 
1&. 4s<fc^{b*';^>^P>jlJR3n5^t^!BJ<Dl 
a*/c{*2«J^±*, B. Al. Ga, In. TlfcJ: 
O'Aste, 0. 5~5at%, WHt-vtrfr. 8*fb£>P 

a. BMbisi&. *»j:craw:*'./ -e-n-en^ 

JS&iTC. 5~5 0at%«K^tr£<fc5tCj&J&Lfc„ 

[007 93 <*6tC. »E*«ofc**. N. N. 
N' . N' -T^h^ + X (m-b^^^U) -1. 1 ' 30 
-t7x-^-4. 4' ~^75>(TPD)i; h>; 
X (8 - + h) T^S-^A (A 1 q j ) &* 

1 : n?iS£Lfc*>©tc. Tte^ii(D^^U>*. 5 m 
ol% F-:7l/tefc©*. £#©J&*i$K0. 2nm/sec<!: 
U-C4 0nni©J?S(C^«U < SfliLfc. 

[00801 

[<bl 3 
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[0 0 8 1 3 S6tc. ^HESrSoTt**. h'JX(8- 
+ 7^5->5A (A 1 q 5 ) 

0. 2nm/sect Ot 3 0 nrotDJIS tCgf.«L. ^H£A$ft 

[0 0823 «fctve. j&Et*S8£GSoft:*$> Me • A 
g (fifiit 10:1) &mW&&0. 2 rm/secf 1 0 0 
m©J*$«:s&»U «?&Att«&U KSlSiOt 
Al^lOO nngm LWSE Lf&^fc^fc. 

[0 08 33 MtC^^^MSiWiO^t. WtSE 

[0 0 8 43 S/c. Jt^^^UtLT. jjJfBITO* 
-^aA«S±{C, N. N' -^7i^-N, N' - 
fcTX [N- (4 ^-A-) -N-7i- 

(4-75/7xi;W ] -1. 1* -t7i^l- 
4. 4* -s;7 5>£^#j£g0. 2 ran/sec -C5 Onm 
©JgJPtC^»U tf-JWffiAJi&U h»;x (8- + y 
VSvb) TMbS-^A ( A 1 q 3 ) £3£3»jIKO. 2 
rm/see T 5 0 nm©/?SCCj&«LT. H-34£Af&i2i • & 

[0 08 5 3 SWt^L^Kit^ffifcEflJjnU 10 
nA/on 1 ©SmjfeigWl^fo/tiC^. «£*©tb©-9"> 

[00863 

y-^Wt*. h©#£££ 

wares, igjttj&s^u-r^-c. L*»*>»stfeWS<. 

[0M©1Sf#%^] 

[an *mi<Dm&E Lm*<D-mfmzm&micm 

[MOMS] 

2 1 mm 

2 2 -»l/j£A^Mi 

2 3 ^ta^-JwaA® 
2 4 

2 5 m^&AJi 

2 6 ^SASS 
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[HI ] 
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